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2,600,816 
GR.ID-TPE ...... - 
DISPLAY SIGN 
F0rtlyce E. Tuttlé nd 0) éi, 0cler, 
N. Y., ssignors to Estm£n d  Copny, 
chester, N. Y., 
10 claires. (CI. bï.l) 
d.isplay signs, and paï6ularly fo an improvéd oïai6fi suëfié ifi Wïh fil hrifikge 
sign of ghis yPe Whih is a çansparendy adapça dfiliC 
ble o large-size reProducgion and ço OEspaying whmh is egpàble ëf lgyig à 
subjecç a{C Of a clïgeable nature, eiêr as  finie or infiniçe lenh. 
a series of stïli pictures, or as a motïon seuence. TSC 
There have beén tv/-major difficulies ïh' tëi'iid bfofiC Cfi açWt forh ith n.r- 
PiîY signs wi]ich have een proposéd by prior 
and the confmg effë due to bot iongiudi- dïifial. 6bj, nd adaé thëêf,..wiil 
nal and transvèrse fiim sflrinkae resui fr0m 
the processing thereof,. The difficdlty Causëd by tdn. 0f.sC 
film shrinkage is due to the ïact that all of the n6iofi 
picture elements.whic h are intended o be. viewed 1 
in the viewer oeç te ente picture area, and pi'fëi:id é5b-ëflt 0, f.' et .ih#fii5n; 
as the çesu]t of vh!ch all, o ceÇn parts, of the 
picte may be lost, or be incoherent. Th 
cementmg he hn to giass, but t procede thçou: 'të..ifl. 0f Fiï 1 .aA 5bving bnly 0 
puts a limit on the size  dPlay which can be 
Copending patent appïcation Sëial No 
174,394, filed July 18, ï950, in the name of one hei'ent 
of tfle present inent0rS, roposes thé e of a elements and a .vertiïrï. (d fia 0 ob:taïn 
plurality of narow Strips of. film', 16-or 35 mini, thë:çadeabIëjëfftin hOE ...... 
threaded.m channe in fron of elongated lïght Fïï( 547. a'ramazikii flistë 'he " 
tubes in making rid-type d2pïys of.%his e; 0 difféi«t Y fi w he.ïb e]eë c 
resentative of n elDnated elëmental par o upïte"Colë displà]'.ïn flltrate how the 
the complete dispIay. Thi tYPe 0f splay ruade rtib 
it possibl ,to mak. lare dP!'aY and. eut dOP. 
the shra diculties in one dimension, that 
transverse to the grid Pa2ëh, by te e of pi- L i!ëçA6e. ,/i£tei%.r:ëi; i6 ]c0rresg0d- 
rality of arrow stçips .of !m raer than 'a ifi a'jhfoi]H¢h :thëdm ...... 
single shet of film. Shçagë.gf the films If à:Sëen.dffà%e]hbwn br4i dël, 
lengthwise was of no port, Since there w opiflefitiç0i- 0fi i-tyPe piCtès .thkt it is not 
no grid pafeçn break up the fiim sgrps 
this ,dimension;' each fiim strïp haig a iglê order 
picture elemn running its fl ïngh. Acor " wïth aëqh't 'aeiie. In. otar words, com- 
adapted to epçoducing. a .P!y 0f c'angmg eiéët ëteffdk :ds/0ë nion of të 
Therefore, so. fsr..as ,he. present, inption. con from one another by an opaque .area, are per  
cerns a gi.d-type disp]ay using a .pla. of fectly fgfcçy t- an ereç hë vieed 
thon  singleshee/of lm, t my 5e consderëd 50 
an impr0vemên or m6ïf of £e diï eleehs 9 ::ee4p'ïtë . . 
sign shown {n he äSovë-%é-'0ëidin hpii- Ts' iAtifi prb»5 m£kin, a large dis- 
cation, plYigh ifi të foçm of a transparency, prefer- 
öi tHe0]eti f Peën inçei0i " ably..c01or, by mkm a photographie enlarge- 
to pçovide a disP!aY sik of  çid 0r ods-  mefit thrbu k mulipIe line grid onto a light 
ire type which is adaptable to displaying"aëS Of seitiv sfabe Cbpris a plal!ty of elon- 
laf dïAëhiï6n; waï' 2 bk-l;ë od2i9- gàted nàrro .strip 0f Color film arànëd in 
g changeable subject matter, either in the form side-by-sid parallel relation in a common èx- 
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posure plane. This results in the desired picture 
being broken up into elongated narrow pictu_re 
elements exposed on the different film strips, and 
which elements, after the films are processed to 
transparencies, are rearranged in their original 
order .and viewed by transmitted light through 
the grid through which the exposure was made, 
combine to present an enlarged composite pic- 
ture of the original subject. By using the plu- 
rality of narrow film strips for recording the pic- 
ture, instead of a single sheet of film, sevëral 
advantages are obtained. One advantage is 
that the film strips, which may be conventional 
motion-picture film, or strips of that width, can 
be processed with standard processing equipment 15 
in a rapid manner and can be thereafter readily 
threaded into proper assembled relation. 
other advantage is that film shrinkage diflïculties 
are, or can be, greatly reduced, as the result of 
vhich the grid principle of displaying pictures 20 
can be used to make changeable displays of great, 
or even inflnite, length. 
Referring now to the drawings, and particu- 
larly Figs. 1-3, a changeable display sign con- 
structed in accordance with a preferred embodi- 25 
ment of the present invention is shown as com- 
prising a plurality of elongated narrow exposed 
and processed film strips "F," which may be un- 
perforated 16 or 35 mm. motion-pictu-re film. 
These film strips, therefore, constitute trans- 30 
parencies having narrow elongated picture ele- 
ments extending transversely thereof in parallel 
juxtaposition, the individual picture elements on 
each strip constituting an elemental part of 
different composite pictures, while corresponding 35 
picture elements on the several films form an 
elemental part of the same composite or grid- 
type picture. Accordingly, if the film strips are 
moved simultaneously and synchronously in 
front of a grid like that through which they were 
originally exposed, or the strips are held still and 
the grid is moved relative thereto, a changeable 
picture will appear on the display sign when 
viewed by transmitted light. 
For display purposes, the film strips "F" must 
be mounted in side-by-side relation substantially 
in a common plane and be uniformly illuminated 
from the rear. To this end, the sign includes a 
vertically disposed support 0 on the front of 
which are mounted L-shaped partitions   rela- 
tively disposed so as to form U-shaped channels, 
in each of which an elongated light tube 2 is 
disposed. The forwardly extending arms of each 
of the partitions include grooves 3 extending 
lengthwise thereof and into which opposite edges 
oÏ the film strips "F" extend so as tobe capable 
of being fed lengthwise to change the pictuze, 
see Fig. 3. Light tubes 2 may be conventional 
fluorescent tubes, or other type of gaseous dis- 
charge tube, having a frosted surface, and the 
interior of the channels should also be painted 
white to give a uniform and somewhat diffuse 
light source. 
The film strip supports, and film strips "F" 
supported thereby, are covered by a stationary 
grid  having at least one slot 6 for each film 
strip "F." As will be readily understood by those 
skilled in the art, this grid is identical with the 
one through which the film strips were originally 
exposed, so that the individual picture elements 70 
on the strips "F" can be brought into alignment 
with the slots in the grid, and all of the picture 
elements on the several strips can be viewed 
simultaneouslY by transmitted light so as to 
present a composite pictue to an observer. In 75 

4 
order to make the display sign changeable, the 
picture elements are placed on the individual film 
strips in a direction transversely thereof. Then, 
if the film strips and grid are moved relative to 
one another in a direction lengthwise of the film 
strips, then as successive picture elements on 
the strips are noved into alignment with the grid 
slots I G, a new picture will be preselted on the 
face of the sign. 
While, theoretically, these picture elements 
on the film strips and the slots of the grid could 
extend in a direction normal to the length of the 
film strips, we bave round that foi" practical 
reasons this is very unsatisfactory because of film 
shrinkage due to processing. This difficulty bas 
been illustrated in Fig. 4 wherein reference char- 
acter 2} designates a grid having vertical slots  I 
behind which an elongated film strip F' might 
have been originally exposed. After processing, 
the film strip bas shrunk in a longitudinal direc- 
tion to such an extent that the picture elements 
designated "a" exposed thereon through the grid 
no longer vill line up with all of the slots in the 
arid; hence, the picture would be incomplete 
and/or incoherent upon playback. 
VVe have round that this shrinkage difficulty 
can be overcome if the slots  in the grid, and, 
hence, the picture elements on the film strips, 
extend across the film strips at an angle to the 
len2th thereof, rather than in a direction normal 
to the strips, as clearly shown in Fig. !. It can 
be readily appreciated by comparing Fig. 1 to 
Fig. 4 that the stn'inkage tolerance is increased 
many rimes by the use of sloping grid slots G 
by virtue of the fact that the shrinkage takes 
1)lace along some diagonal of a slot rather than 
across its width, as in the vertical case illustrated 
in Fig. 4. As the angle of slope of the grid slots 
is decreased, the shrinkage tolerance is increased. 
Accordingly, by this approach, the effect of film 
shrfl]kage bas been reduced in two ways. Using 
a plurality of individual narrow film strips, 
rather than a single sheet of. film, reduces the 
transverse shrinkage factor, and the use of slop- 
ing scanning slots  increases the tolerance for 
longitudinal shrinkage by a factor equal fo the 
ratio of the slit width fo the slit disposal. 
The width of the grid slots 6 and, hence, the 
width of the picture elements on the film strips 
can vary, depending upon the character of the 
picture to be displayed. Looking at Figs. 5-ï, 
which diagrammatically illustrate film strips 
having a single picture element thereon, the 
picture elements "P" may be fairly wide, as shown 
in Fig. 5, or they may be narrow as shown in 
Fig. 6. Likevise, as indicated in Fig. ï, a single 
film strip may bave two narrow picture elements 
"P" forming a part of the saine picture so that 
the strip would bave to be covered by two grid 
slots 6. This might be desirable in pictures 
requiring a maximum degree of definition in 
order to bring out certain details therein. These 
figures also illustrate how the ratio of picture 
element width to film strip width determines 
the film travel necessary for a complete change 
of pictures in that if these film strips were to 
display changeable subject .marrer, then they 
would each bave a plurality of these picture ele- 
ments in juxtaposed parallel relation along the 
strip and the strips would bave tobe moved the 
diagonal width of one picture element measured 
lengthwise of the film strip in order to change 
the display. 
If one wishes a long display of different pic- 
tures, it is obvious that the slope of the grid 
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slots 15, and, consequently, the slope of. the: in- 
dividual picture elements."P" on the individuai 
film strips, can be no greater than that given 
when a sloping slo spans one film strip .in 
length across the sign, as shown in each of the 
illustrated embodiments. Under these condi- 
tions, each individual film can bave a plurality of 
juxtaposed picture elements "P," successive ones 
of which constitute elemental parts of diffelent 
pictures, se that if all of the strips aremoved .in 
synchronism behind the grid, successive, picture 
elements wfll be moved into alignment vith the 
slots in the grid te present a changing, display. 
This condition is met in the an'angemen requir- 
ing two grid slots over a single strip of film, as 
shown in Fig. 7, by making the degree of slope 
such that the lower leït-hand end of the upper 
picture element "P" and the.upper righrhand 
end of the lower picture elëment 'P" de net 
overlap one another when considered in a di- 
rection longitudinallY of the film strip. 
As will be understood by those skilled in the 
art, these displays wfil be. marie by arranging 
unexposed film strips behind the grid-! 5, in the 
manner filustrated, and successively, exposing 
the. saine te different pictures through the 
slotted grid by simultaneously and synchron- 
ously indexing the strlps .behind the slos ber 
tween each exposure. Aïter the film strips are 
processed, they are rearranged behind the grid 
in the saine way in which they were exposed 
and are viewd through the. slotted gridby 
transmitted light. By advancing the film strips 
synchronously behind the grid, the different 
picture elements thereon are successively brought 
into alignment with the grid slots or playing 
back the different pictures in succession. If long 
displays are desired, long film strips may be 
used and can be stored in supply rolls 25 frein 
which they are ed across the grid 5 te take-uu 
rolls 26, as shown in Fig. 1. If the supply, rolls 
of film are mounted in driving relation on a 
common spindle 2, having  suitable hold-back 
mechanism, net shown, and the takeup rolls 26 
are mounted in driving relation with a common 
spindle 2, hen çhe films can be readily .fed 
across he grid   simultaneously and in synchro- 
nism by rotaing the spindle 28 in the raanner 
necessaïy te successiely prescrit the different 
pictuïes on tte films. 
t will also be apreciated h'at  changeable 
display of the nature ..of  motion picture can 
be obtained with ,his sign if. the successive pic- 
turc elements exposed on the film srlps through 
the grid  are "frames" of  motion sequence 
and the film strips are .advanced past the grid in 
such a manner as .te display he "frames" t.o 
convey the motion sequence. A changeable dis- 
play of infini.te length could be readily o,bained 
by making the film.strips endless and repeatedly 
feeding .them back across the grid, rather than 
feeding them frein a supply o a take-up roll 
and rewinding for .another showing. 
A sign of tb_/s ype is net limlted te the use 
of long film strips and ,he showing of long or 
infinite displays, bus can, jus as readily and 
sometimes with advantage, be used te present 
displays of a short finite length. In such in- 
stances, each film strlp would be traversed by a 
plurality of grid slots having a steeper slope ,than 
that shown in Fig. 1, or even vertical, as shown in 
Fig. 4, if films net showing appreciable film 
shrinkage were avuflable. Lu this case, the nom- 
ber f different piures which could be dispiyed 
would be limited te he number of different pic- 
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ure .elements which.could be placed on.the film 
strip between wo adjacent grid slots, as is well 
known in conventional grid pcedures. For in- 
stance, if the grids were /8ï »vide and spaced 
5 'frein one another .on 1½" centers, then twelve 
different pictures .could be plced on the film 
' strips before a repitiion of picture would occur. 
The primary advantage of the present invention, 
namely correction of difficulties due te longitudi- 
10 nal shrinkage .of the film strips, would be avail- 
able in such an embodiment or the reason that 
. it would permit he use of grid slots having any- 
where frein 'a 30 ° .te 90 ° slope relative o the 
length of he film strips. Inasmuch as the grid 
]5 slots are sloping, OEhe cross grid motion for cer- 
tain movab]e sequences reproduced thereon might 
be considerabl.e and annoying, depending upon 
whether the sequence possessed considerable mo- 
tion in this direction. Thus,. for seine moving 
2o subjects i might be necessary te increase the 
degree of slope of.the grid slots 'and even expose 
.the film strips intermitently te the sUbject in 
ortier OEo. alleviate this. undesirable cross motion 
effect. Playback of such an intermittently ex- 
25 .posed motion picture could readily be obtained by 
driving the take-up spindle 25 with a suitable 
Geneva mechanism, net shown, and fiashing the 
tubular light sources in timed relation with the 
film strip advance in order o obtain .the effect 
0 obtained by a shutter in a conventional motion- 
picure projector; naine]y, te cut out the light 
.during the .rime film strips are being advanced 
and turning them .on during the intervals .the film 
strips are stationary. 
Frein the above description it wfll be apparent 
5 that the prescrit invention, makes possible a grid- 
type display sign which can be conveniently 
ruade in extreraely large sizes, i. e., outdoor bfll- 
board, size, and on which changeable displays 
of a finite or an inïmite length can be obtained. 
0 These changeable displays can either be in the 
nature of different still pictures, or in the nature 
of a motion sequence. By the use of sloping grid 
slots, and the use of individual narrow strips of 
45 film, film shrinkage difiïculties in both dimen- 
sions of the sign are reduced te a minimtun. 
Although we bave shown and described certain 
specific embodiments, of out invention., we are 
fully aware that many modifications thereof are 
0 possible. Out invention, therefore, is net te be 
limited te the specific detafls of construction 
shown and deseribed by. way of illustration, but 
is intended te cover, all. modifications coming 
within the scope of the appended claires. 
55 Having thus described.our invention, what we 
claim as new and desire te secure by Letters Pat- 
ent of the United States is:. 
1. A changeable grid-type .dispÆay siï. 
prising a plurality of narrow, elon2ate;! 
60 parercies mounted in sie-by-side pars!ie 
tion substantially in a common plane se as te 
viewed by transmitted.light, each transpa.rency 
bearing a like number of. narrow, etongated pic- 
ture elements extending transversely thereof: and 
65 disposed in parallel :juxtaposition a]ong, the 
length thereof, correspondingly-spaced, picture 
elements on each transparency constituing, a 
part of the saine complete.picture whfie succes- 
sive correspondingly spaced elemm]ts on .each 
70. transparency constitutes a part of.diffeïent com- 
plete pictures, a grid .diposed in front of said 
transparencies in a .plane substantial]y paralle! 
thereto, and provided wlth slits complementary 
in size and shape t0 .the:pictur.e.elemmts on. said 
75 .transparencies and.. being (Of  such nuef..and 
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disposition as to simultaneously align with the 
different correspondingly spaced picture elements 
on all of said transparencies ïorming a part of 
the same complete picture, and means for mov- 
ing said transparencies and grid relative fo one 
another whereby correspondingly spaced picture 
elements on the several transparencies can be 
simultaneously viewed in succession by trans- 
miçted lightfo see the complete composite pic- 
tures formed thereby. 
2. A grid-type display sign comprising a plu- 
rality of narrow, elongated transparencies 
mou]ted in side-by-side parallel relation sub- 
stantial!y in a common plane so as tobe viewed 
by transmitted light, each transparency bearing 
a narrow, elongated pictre element constitut- 
ing a part of the same complete picture so that 
when a plurality oï said picture elements on dif- 
ïerent transparencies are viewed simultaneously 
by transmitted light they combine to forma 
complete composite type picture; said picture ele- 
lnents being a fraction as wide as the transparen- 
cies and extending along laid transparencies at an 
angie to the length thereof; a grid disposed in 
front of said transparencies in a plane substan- 
tially parallel thereto, said grid provided with as 
many slits as there are transparencies and which 
slits are complementary in width and length to 
the picture elements on said transparencies, and 
said slits disposed so that each one thereoï lies 
in ïront of a different one of said transparencies 
and has the same angular relation to the trans- 
parencies as the picture elements thereon. 
3. A grid-type display sign according to claire 
2, characterized by the fact that each trans- 
parency bears a plurality of narrow, elongated 
picture elements in spaced parallel relation and 
each constituting a part of the same complete 
picture, and said grid is provided with as many 
slits as tl]ere are picture elements on all of said 
transparencies, said slits being oï such size and 
so disposed that they can all be aligned with all 
oï the picture elements ai the same rime. 
4. A changeable grid-type d.isplay sign com- 
prising a plurality of narrow, elongated trans- 
parencies mounted in .side-by-iide parallel re- 
lation substantially in a common plane so as 
tobe viewed by transmitted light, each trans- 
parency bearing a plurality oï narrow, elongated 
picture elements, each being a fraction as wide 
as the transparency and disposed in parallel 
relation along said transparency af an angle to 
the length thereof, corresponding picture ele- 
ments on the several transparencies constituting 
a partof the same complete picture while suc- 
cessive corresponding elements on each trans- 
parency constitutes a part of different complete 
pictures; a grid disposed in front of said trans- 
parencies in a plane substantially parallel there- 
fo, said grid provided with as many ælits as there 
are transparencies and which slits are comple- 
mentary in width and length to the picture ele- 
ments on said transparencies and disposed so 
that each one thereoï lies in front of a different 
one of said transparencies and has the same an- 
gular relation fo the transparencies as the pic- 
ture elements thereon, and means for simul- 
taneously moving said transparencies and grids 
relative fo one another in synchronism whereby 
corresponding picture elements on the several 
transparencies can be successively simultaneous- 
ly viewed by transmitted light fo see the com- 
plete composite picture ïormed thereby. 
5. A changeable grid-type display sign accord- 
. ing fo claire 4 in which the successive cotte- 
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sponding picture elements on the several trans- 
parencies form parts of different still pictures, 
and means for simultaneously and synchron- 
ously indexing said transparencies relative fo 
5 said grid to present the different still pictures 
in succession. 
6. A changeable grid-type display sign accord- 
ing to claire 4 and characterized by the fact that 
the grid is stationary, each transparency com- 
10 prises a web whose length is in excess of the 
width of the grid, the successive corresponding 
picture elements of the transparencies constitut- 
ing parts of different "frames," of a motion se- 
quence, and means for feeding said transpar- 
15 encies in synchronism across said grid in such 
a manner as to p]ay back the motion sequence 
recorded thereon. 
7. A changeable grid-type display sign accord- 
ing fo claire 4 and characterized by the fact that 
20 the grid is stationary, each transparency com- 
prises a web whose length is in excess of the 
width of the grid, the successive corresponding 
picture elements of t.he transparencies constitut- 
ing parts of different "frames" of a motion 
25 quence recorded thereon by moving the trans- 
parencies continuously relative to slits during ex- 
posure, and means for continuously feeding said 
transparencies in synchronism across said grid 
to play back the motion sequence recorded 
30 thereon. 
8. A film strip for use in a changeable grid- 
type display sign of the type described com- 
prising an elongated, narrow strip of photo- 
graphic film exposed and processed to a trans- 
35 parency including an elongated, narrow pic- 
ture element extending transversely of said film 
which constitutes an elemental part of a com- 
plete composite picture to be displayed on said 
sign. 
40 9. A film strip for use in a changeable grid- 
type display sign of the type described com- 
prising an elongated, narrow strip of photo- 
graphic film exposed and processed to a trans- 
parency, including an elongated, narrow picture 
5 element extending transversely of said film at 
an angle to the length thereof and which con- 
stitutes an elemental part of a complete com- 
posite picture to be displayed on said sign. 
10. A film strip for use in a changeable grid- 
50 type display sign of the type described compris- 
ing an elongated, narrow strip of photographic 
film exposed and processed to a transparency, 
including a plurality of elongated, narrow pic- 
- ture elements extending transversely of said 
55 film and being disposed thereon in juxtaposed 
parallel relation, each successive picture element 
constituting an elemental part of a different com- 
posite picture to be displayed on said sign. 
FOIDYCE E. TUTTLE. 
60 OTTO WITTEL. 
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